general emergency logistics standards that are compatible across all organizations" and "… greater standardization across all disaster and emergency response activities" (Beamon and Kotleba, 2006, p. 189) . In particular, the camps established in Goma in response to the Rwanda genocide revealed the need for principles, codes of conduct, and minimum standards in international humanitarian response, resulting in the Sphere standards established in 1997 (Kayden, 2015) . Humanitarian supply chains also make use of modular solutions: "prepackaged modules which can be immediately shipped anywhere in the world" (Balcik and Beamon 2008, p. 102) . Kovács and Spens (2011b) called for more research on this issue. However, we were not able to identify any studies on this subject, apart from two recent papers that mentioned standards and modularity in connection with responsiveness (Bölsche et al., 2013; Merminod et al., 2014) .
The present paper aims to fill this gap by reporting from an in-depth longitudinal study of the
Emergency Response Unit (ERU) concept as practiced by the International Federation of Red
Cross and Red Crescent Society (IFRC). This longitudinal study was deemed particularly suitable for such a study given that the basis of the ERU concept is "… to respond rapidly to emergencies in a standardized way and with quality … to provide essential services while adjusting according to the standards in the recipient country" (www.ifrc.org). The ERUs are key rapid disaster response tools that consist of pre-trained teams of specialist volunteers in areas such as logistics and health, together with pre-packed sets and modules of standardized equipment ready for immediate use (IFRC, 2013) . Its first formal deployment occurred in 1996 when the National Societies (NS) of Norway and Germany each provided a health care unit as part of the response to a meningitis epidemic and cholera outbreak in Nigeria. The present study has focused on the health ERU in the Norwegian Red Cross for two reasons. Firstly, this ERU was the first to be tested and has since developed extensively becoming more modularized.
Secondly, one of the authors had participated in trainings and meetings, which provided access to data that was difficult to obtain elsewhere. The literature review was used to develop a conceptual framework and interview guides used for primary data collection, which, together with extensive documentation constituting secondary data, is used for the analysis to answer two main questions: (1) How does the ERU concept make use of standards and modularity? (2) What are the main challenges of the ERU concept in relation to providing responsiveness?
The paper contributes to a better understanding of the links between standards, modularity, and responsiveness in the humanitarian context to help fill the gap in the literature. Our key findings are that the ERU concept makes use of many types of standards that complement and influence each other. The focus on modularity is increasing due to the growing need for responsiveness.
The main challenges are trade-offs between autonomy and adaptability to the context; this results in more modularization, which may create a risk of breaking the concept. This study makes two main research contributions. Firstly, we develop a framework for categorizing standards and modularity in the humanitarian context. Secondly, we provide the first empirical study on how humanitarian organizations use standards and modularity to improve responsiveness, concluding with a set of propositions about how the concepts are linked.
Section 2 presents the conceptual basis for the study and the results from a systematic review on humanitarian logistics and supply chain management (HLSCM) research. Section 3 describes the research design, while section 4 presents the case study. Discussion and conclusions follow in sections 5 and 6, respectively.
Literature review and conceptual framework
This section starts with definitions of the main concepts, starting with supply chain responsiveness, followed by standards and modularity and how they can improve responsiveness. We conclude with a discussion of the gap in the prevailing research based on a systematic review of HLSCM literature.
Supply Chain Responsiveness
Since the end of the 1990s, responsiveness has attracted attention in SCM as a key performance measure and been defined as responsiveness towards customers (Beamon, 1999) . In other words, supply chain responsiveness indicates the "ability of a supply chain to satisfy customers' needs" (Kim et al., 2013, p. 5602) . Ghosh et al. (2014, p. 7) defined responsiveness as "the ability to react to sudden or immediate changes in the marketplace" responding to customer needs in a reliable and timely manner. Thus, responsiveness often refers to how quickly and effectively the supply chain responds to shifting market needs and competitive environments (Kim and Lee, 2010) , and is considered as one of the most important ways that firms and supply chains can achieve competitive advantage (Holweg, 2005; Reichart and Holweg, 2007; Singh, 2015) .
Most previous studies have acknowledged that the scope of responsiveness lies within the network of players operating the supply chain (Reichart and Holweg, 2007; Ghosh et al. 2014) .
For Kim and Lee (2010) , supply chain responsiveness "denotes the capability of a firm to deploy resources available along the supply chain to identify and react to market changes" (p. 964). A firm's ability to remain responsive comes from the firm itself, its supply chain partners, and their collaborative efforts (Catalan and Kotzab, 2003; Kim et al., 2006; Squire et al., 2009; Kim and Lee, 2010) . It is about "coordination of the activities of the chain members and the seamless integration of the relevant business processes" within and across firms (Ghosh et al., 2014, p.7) and that there is a "lack of close collaboration and integration between relations throughout the supply chain" (Catalan and Kotzab, 2003, p. 682) . Other studies view responsiveness as based on different types of flexibility, 1 particularly in manufacturing and linked to changes in volumes and product variety (e.g., Holweg, 2005; Reichart and Holweg, 2007; Squire et al., 2009) . Another stream of research suggests that responsive supply chains must be lean and agile (e.g., Qrunfleh and Tarafdar, 2013) . Holweg (2005) stated that, "In terms of a fit with responsiveness, just-in-time (JIT) or lean production is well placed, since its persistent focus on lead-time reduction and customer value seems apposite within the debate about responsiveness" (p. 609). Furthermore, "Agile manufacturing promotes three major concepts to enable flexibility: introducing "response" buffers, postponing decisions in manufacturing, and to late-configuring products" (p. 610). Recent works (e.g., Singh, 2015) confirm that integration, flexibility, and agility in combination contribute to responsiveness.
It is important to note that research referring to integration or lean (two strategies usually related to cost reduction objectives as antecedents to responsiveness) does not consider the cost output of integration and lean, but their contribution to improve the supply chain capacity to respond quickly and effectively to demand: "By eliminating excess inventory and improving the quality of parts, the [lean] supply chain has the ability to reduce set-up time, adjust capacity, and respond quickly to the customer. As a result, a lean supply chain strategy will enhance the responsiveness of the supply chain" (Qrunfleh and Tarafdar, 2013, p. 574) .
1 "Flexibility is a generic ability to adapt to internal and/or external influences" (Holweg, 2005, p.608) ; "the ability of any system to adapt to internal or external influences, thereby acting or responding to achieve a desired outcome" (Reichart and Holweg, 2007) Holweg (2005) stated that "the generic nature of 'being responsive' has to be seen as the reason why a great variety of related approaches claim to achieve this goal" (p. 609). Two such approaches identified in a literature review are modularity and standardization (Fabbe-Costes and Jahre, 2009) . However, few studies have explicitly addressed the link between modularity, standards and responsiveness. Qrunfleh and Tarafdar (2013) mentioned that standard products and modularity support responsiveness through agility. Reichart and Holweg (2007) also argued that product modularity and standardized interfaces are important for product architecture vis-à-vis responsiveness. Finally, Squire et al. (2009) demonstrated that supplier responsiveness, flexibility, and modularity positively affect buyer responsiveness. However, even these studies (that is, from the non-humanitarian sector) say little about how modularity and standards improve responsiveness.
Modularity, standards, and responsiveness
Modularity is an important topic in management science that concerns product and organization design and how they interrelate (Sanchez and Mahoney, 1996; Brusoni and Prencipe, 2001 ). Worren et al. (2002) stated that "Although the modularity concept originated in technology management, many authors emphasize that firms need complementary organizational resources and capabilities to exploit the 'economics of substitution' afforded by modular product structures" (p. 1128). Further, "Modularity is a special form of design which intentionally creates a high degree of independence or 'loose coupling' between component designs by standardizing component interface specifications" (Sanchez and Mahoney, 1996, p. 65) .
Modularity in product design (e.g., Hsuan, 2003) or service design (e.g., Voss and Hsuan, 2009) makes it possible to decompose (or decouple) products or services sourced from different suppliers and to ease the assembling of the resulting components. Modularity can be seen as "the degree to which a system's components can be separated and recombined" (Schilling, 2000, p. 315) , and "… is an important aspect of the design of offerings and the processes (and organisations) by which they are delivered" (Spring and Araujo, 2009, p. 461) . The flexibility of a modular architecture stems from its ability to substitute different modules without having to redesign other components (Campagnolo and Camuffo, 2010) . Adjusting the product architecture using modularity is seen as a way to employ decoupling points to offer a wide variety of products to end customers while reducing inventory holding costs for products and improving responsiveness (Catalan and Kotzab, 2003; Reichart and Holweg, 2007; Squire et al., 2009) . Accordingly, modularity provides responsiveness through flexibility.
For many authors, modularity has an impact on coordination thanks to its standardized interfaces: "… the standardized component interfaces in a modular product architecture provide a form of embedded coordination that greatly reduces the need for overt exercise of managerial authority to achieve coordination" (Orton and Weick, 1990) . Thus, using technological knowledge to create modularity in product designs becomes an important strategy for achieving modularity in organization designs (Sanchez and Mahoney, 1996, p. 64 The literature underlines compatibility and adoption of formal and informal standards as conditions for modularity, facilitating coordination among the actors and enabling systems integration: "As for product design, an organizational architecture is modular to the extent to which architecture (modules) interfaces between modules (such as the way they adjust and communicate with each other) and standards (to check modules' conformity to design rules)
are designed" (Campagnolo and Camuffo, 2010, p. 276) . Worren et al. (2002) empirically confirmed that modular processes rely on codification and standardization of work process and formal procedures and that "codification and standardization in fact are necessary prerequisites for achieving high levels of process flexibility" (p. 1137).
Another research stream has studied the roles of standards in logistics networks (Fabbe-Costes et al., 2006) . Companies, groups of companies, associations, and administrations have developed standards in order to decrease inter-organizational dependencies and improve supply chain integration (examples include the ISO standards). A standard is a rule approved by a recognized body that provides non-compulsory rules, guidelines, or characteristics for products, processes, or services. Standards -the product of standardization -"constitute rules about what those who adopt them should do" (Brunsson and Jacobsson, 2000, p. 4) . In logistics and SCM contexts, standards explicitly or implicitly agree on common specifications at the physical, informational or organizational interfaces between interacting supply chain partners aiming to improve process integration and performance. Some standards are used by companies to spread expected practices in their supply network, and used as leverage for training their suppliers and auditing their processes. One such example is ISO 14001 for 'greening' supply chains (Chiarini, 2013) . Standards create homogeneity and function as a coordination mechanism (Brunsson and Jacobsson, 2000) or convention (Bredillet, 2003) . Consequently, inter-organizational standards improve interoperability, which has been defined as "a firm's ability to integrate with heterogeneous partners' systems" (Zhao and Xia, 2014, p. 280) . In the context of a digital value network, "interoperability enables firms to respond to market fluctuations by adjusting their digital connections with partners, and makes them flexible, agile, and efficient" (ibid. p. 277).
Even if the literature insists on the voluntary adoption of standards, adoption is not easy because of trade-offs (Fabbe-Costes et al., 2006) . Studying failures in management standards adoption, Simpson et al. (2012) highlighted the importance of the 'fit' between firms' capabilities and management standards. Zhao and Xia (2014) underlined the modular architecture of some standards and its impact on their adoption.
We can conclude that there is interplay between product and organization modularity and that both are related to standards. Figure 1 presents the conceptual framework resulting from the literature review, which provides the basis for the empirical study.
[Insert Figure 1 ] Modularity and standards have complex impacts on integration and flexibility (and therefore on responsiveness). The lack of empirical studies providing insights into how standards and modularity can provide responsiveness calls for further research.
Modularity and standards -a systematic review of HSCM literature
During the past 15 years in particular, the humanitarian community has worked to develop and use standards to improve response. However, not much research has been reported. We were not able to identify any papers that explicitly relate standards directly to responsiveness, or any papers on modularity. We then conducted a wider search, systematically reviewing literature on each of the key terms separately (Appendix 1). Merminod et al.'s (2014) paper is the only one to use the term responsiveness in its title. Many papers mention the need for humanitarian supply chains to be responsive, even if the term is not always defined. However, these papers refer (in line with section 2.1) to responsiveness as to how quickly the right aid can be provided to satisfy urgent needs related to sudden and unpredictable disasters with shifting demand. Responsiveness is often linked to agility (e.g., Oloruntoba and Gray, 2006; Heaslip and Barber, 2014) , flexibility (e.g., Scholten et al., 2010; L'Hermitte et al., 2014) and interoperability (e.g., Chandès and Paché, 2010; Merminod et al., 2014 ), but we could not find details about the nature of these links. A majority of the papers emphasized the need for humanitarian supply chains to be integrated and flexible and/or lean and agile, but few reported on how this links with responsiveness. Among the few papers that defined the terms, we did not identify any inconsistency with the results reported in section 2.1.
Few papers have discussed how to be flexible and integrated, lean and agile. Standards and modularity appear as solutions, but are not as frequently mentioned as one could expect. It seems that the humanitarian context focuses on standards (mentioned in 47 of the 62 papers) much more than modularity (mentioned in eight papers). All of the papers identified in the review discuss modularity in relation to standards, and the combination is supposed to improve interoperability (e.g., Heaslip, 2013; Kovács and Spens, 2011a and b) . Standards are related to improved compatibility (e.g., Beamon and Kotleba, 2006; Perry, 2007) , coordination (e.g., Pettit and Beresford, 2009; Bölsche et al., 2013; Kabra and Gamesh, 2015) , collaboration (e.g., Overstreet et al., 2011; Schulz and Blecken, 2010) , and flexibility (Chandes and Paché, 2010; Overstreet et al., 2011) . The papers provide examples, but no definitions of standards or modularity. Table 1 provides an overview of the different types of standards and modularity mentioned in prevailing research. 2 However, the papers do not discuss the relationships between different standards, or between standards and modularity.
[Insert Table 1 ] Results from this review are also line with section 2.2 regarding standardization trade-offs, including lack of contextualisation (Chandes and Paché, 2010; Merminod et al., 2014; Sheppard et al., 2013) , difficulty of achieving complete standardization (Chandes and Paché, 2010; Nilsson et al., 2013) , inflexibility (Merminod et al., 2014; Blecken, 2010) , and lack of adaptability (Scholten et al., 2010) . Accordingly, even if many studies have pointed out the need for global logistics standards in emergencies Carroll and Neu, 2009; Overstreet et al., 2011; Pettit and Beresford, 2009; Bölsche et al., 2013; Baldini et al., 2012; Beamon and Kotleba, 2006; Oloruntoba and Gray, 2009; Tatham and Spens, 2011) , care
should be taken when designing standards and modules in a humanitarian context.
Our findings are in line with the conceptual framework in Figure 1 , but do not provide new insights into the relationships and dynamics between concepts. This confirms the gap concerning the lack of "product and process standardization and modularization for improving the interoperability of humanitarian operations" (Kovács and Spens, 2011a) . In line with Kovács and Spens (2011a) and Heaslip (2015) , we can conclude that further research is needed regarding the humanitarian community's use of standards and modules to improve responsiveness.
Research design
Due to the lack of empirical studies on the use of standards and modularity in the humanitarian context, we conducted an exploratory, in-depth, longitudinal case study (Dubois and Gadde 2002) . A single case allows greater depth and understanding of the studied phenomenon (Voss et al., 2002; Yin, 2014) . With the aim "to understand something in a new way" (Kovács and Spens, 2005, p. 138) , the case presented in the present paper is structured and analyzed based on an abductive research logic. Also called systematic combining, this type of logic constitutes a process whereby researchers go back and forth between the theoretical and empirical worlds (Dubois and Gadde, 2002) using an iterative rather than a linear approach. Such an iterative process between the theoretical analysis and data collection means that the case directs attention to the theoretical analysis and vice versa (Dubois and Gadde, 2014) . Figure 2 illustrates the timeline of the research process.
[Insert Figure 
Case selection and unit of analysis
Since its inception, IFRC's ERU concept has been based on the use of standards and increased in modularity over time (Senior officer ERU, 2007) . Hence, the initial data collection revealed that this could be a relevant case on the use of standards and modularity providing a "force of example" (Flyvbjerg, 2006, p. 235) . In this way, we could say that "the case select[ed] the researcher[s]" Gadde, 2014, p. 1280) . There are two main reasons for focusing on the Norwegian Red Cross health ERU.
(1) Access:
The case is what Yin (2009) would call revelatory because one of the authors had the opportunity to participate in training courses and had access to information that would have been difficult to capture elsewhere.
(2) Availability of longitudinal data: Norwegian Red Cross was the first to test the ERU concept and has since developed it considerably.
Thus, the health ERU represents what is called a critical case (Patton, 1987; Yin, 2014) . Due to its explorative nature, further research is needed to check the extent to which the results can be generalized to other ERUs in IFRC, as well as other rapid response tools in the humanitarian community.
Data collection
The case study started with a first round of unstructured interviews in Norwegian Red Cross and the IFRC, which familiarized the authors with the ERU concept and its context (Appendix 2). In addition to interviews, data was collected by participating in two courses in Norwegian . These were semi-structured using an interview guide (Appendix 3) that was developed based on the initial analysis and literature review. These interviews concerned the use of standards and modularity, lessons learned, and changes in the concept. Another dataset constitutes reports such as real-time evaluations (RTE) of the operations, websites, and other secondary materials captured over the course of nine years, while one of the co-authors worked with the IFRC and Norwegian Red Cross. As such, the case study uses a multitude of sources, including technical artifacts (for example, physical structures, and product catalogues), systematic interviews, documents, and archival material (Appendix 2 lists secondary data).
Data analysis
With a "tight and emerging" framework as a basis, we created a reference that could "function as a guideline when entering the empirical world" Gadde, 2014, p. 1279) . This reference constitutes the conceptual framework ( Figure 1 ) and the results from the review of humanitarian logistics literature ( Table 1 ). The final structure of the case study emerged through many iterations of data analysis, using color-coding for recurrent themes and contrasting views, followed by sorting and categorizing emerging elements under subtitles and bullet points.
Research quality
Dubois and Gadde (2014) suggested two main aspects of securing research quality in an abductive approach. First, when presenting the case, we have tried to achieve a balance between providing sufficient description to facilitate the reader's evaluation of the research and limiting the amount of detail to accommodate the reader's need for conceptual arguments. We have done this by focusing on the use of standards and modularity and their ability to improve responsiveness and by referring to specific interviews only when we considered it important for the reader's understanding or when using direct citations.
Second, the methodology is thoroughly described above as recommended by Dubois and Gadde (2014) . Furthermore, a number of data sources were used in order to obtain different perspectives and complementary aspects (Dubois and Gadde, 2014) ; that is, a "multivoiced, rather than convergent understanding of the case under study" (Piekkari et al. 2010, p. 111) .
For example, timing and data sources may cause differences in how evaluation reports conclude compared to what individuals who participated in a particular operation think. We created a case study database in which we included guides, tapes, and notes from each interview, summaries of all evaluation reports, and other documentation. Interviewees representing both the IFRC and Norwegian Red Cross examined the case report. Interviewees for the final round were selected using the snowball technique. The collected data is skewed towards the people who provide services rather than the affected actors themselves (community, host government, and beneficiaries). Interviews were conducted with those involved in developing the ERU concept at the HQ level and personnel who had been deployed with the units. Secondary data is also skewed in this respect. For example, the three evaluation reports from Haiti, Pakistan, and the Philippines included 317 interviews, only 39 of which represented the affected.
Case study: the ERU -concept
Starting with the ERU concept in general, we continue with a more detailed description of the Norwegian Red Cross's health ERU, focusing on the use of standards and modularity. We then present experiences, as perceived by respondents and evaluations, of how ERUs' standards and modularity contribute to responsiveness. 
The ERU concept in general
An ERU constitutes specific equipment and necessary staff (for example, a field hospital with nurses, doctors, and technicians) and is deployed to a country in need of international assistance following a disaster. While the ERU is self-sufficient for one month with its own equipment and staff and may function as a self-contained unit, it remains an integral part of the overall operation, subject to IFRC rules and regulations described in the Standard Operating Procedure (SOP), including security regulations and policy frameworks (IFRC, 2012 
ERU deployments 1996-2015
Between 1996 (deployment) costs must be weighed against the need to be responsive (that is, quick response depends on preparedness).
There has been an increase in joint deployments (for example, staff from Canada together with equipment from Norway) from zero in the first five years (1996) (1997) (1998) (1999) (2000) 
Experiences -advantages and challenges related to use of standards of modularity
The above paragraphs have described how the ERU concept is supposed to work when deployed: it should be a flexible, rapid, relatively lean and cost-efficient tool that is integrated with the rest of IFRC, its operation, and the local context in which it deploys. Evaluation reports and the conducted interviews reveal that it is not always easy to make this happen in practice.
With a focus on the advantages and challenges of using standards and modular thinking, the following presents experiences with the concept. 4 IFRC considers the ERUs to be a key foundational IFRC contribution in operations, as a tool that works well with high consistent technical standards and fast deployments upon request (Fisher et al., 2010; Burton, 2011; Greenhalgh et al., 2014; Global Surge Capacity, 2015) . Since its inception in the 1990s, the concept has become more modular, but it still lacks flexibility in Adaptions to the local context, particularly concerning the organizational standards, are considered particularly challenging (team leader, 2015; Rees-Gildea, 2013; logistics coordinator 2). Table 2 summarizes this and other challenges identified.
[Insert Table 2] The identified challenges are related to the ability (or lack thereof) of available standards and modules to fit with the local context such as different types of disasters, and physical, cultural, and organizational aspects. We also found a lack of standards or lack of knowledge in using them due to lack of training, incomplete standards, or lack of procedures.
We Standards that were identified in the case but not listed in Table 1 Appendix 4) . The analysis indicates that, compared to the literature, humanitarian practice seems less focused on organizational standards such as cross-functional skills, project management, performance measurement, procurement, and warehousing. There is also a lack of modularity in the services provided. This is consistent with Table 2 , which identifies particular challenges related to local contexts' adaptations, lack of competencies to fit with (changing) modules, and lack of sequencing in which the equipment and according services can be established. On the other hand, compared to practice, the extant literature seems to have overseen organizational standards such as preparation of staff before they deploy and standards for hiring, securing, and organizing staff once deployed.
Discussion and key findings
The second key finding concerns the links between standards, modules, and responsiveness.
The case demonstrates how standards and modularity complement each other, but also how they depend on each other. A change in one often requires changes in the other, both of similar (physical/physical) and different kinds (physical/organizational):
• Physical standard vs. another physical standard; for example, item specification vs.
packaging.
• Physical standard vs. organizational standard; for example, WATSAN distribution vs.
training.
• Physical module vs. another physical module; for example, WATSAN vs. mean for transport.
• Physical module vs. organizational module; for example, kit vs. checklist.
• Module vs. standard; for example, basic health ERU vs. SOP.
Such embeddedness is in line with extant research on standards (e.g., Fabbe-Costes et al. 2006; Hellström and Nilsson, 2011) and resources in general (e.g., Jahre et al. 2006) . Accordingly, the different types of standards and modules are highly interlinked, and we can develop propositions with basis in the conceptual framework in Figure 1: 1. Implementation of new or changed physical standards, requires changes in organizational standards and vice versa.
2. Changes in one physical standard, requires changes in other connected physical standards.
3. Changes in one organizational standard, require changes in other connected organizational standards.
4. Changes in one module, whether it is physical or organizational, often require changes in other connected modules.
5. Standards must be combined with modularity to provide cost efficiency and flexibility;
that is, responsiveness.
The third key finding from the analysis is that standards have been much more in focus than modularity, both in the literature and in practice. Table 1 lists 29 examples of standards compared to only seven examples of modules. From the case we see that standards were in focus from the inception of the ERU. Modularity came later, as illustrated by the development in the different types of health ERUs (Appendix 4). However, it is becoming increasingly important due to differing requirements, particularly in the local context, types and size of disasters, and more use of joint deployments where the National Societies involved contribute with some modules, each of which are both of a physical and organizational nature. Thus, systematic modular thinking has become increasingly evident over the last few years. This leads to the fourth key finding from the analysis. First, the ERU concept seems to have a better fit in some operations than others and the future might be more challenging than the past because of smaller and other types of disasters, and more local capacity. Second, while the ERU is intentionally highly autonomous, care must be taken in integrating it with other parts of IFRC, other actors, and with the local communities in which they deploy. Third, the increasing modularization, with a corresponding increase in the number of standards, must be weighed against going too far and breaking the concept.
The fifth key finding relates to principal ways a standardized and modularized concept can be changed. The analysis revealed four alternatives: adding modules, adding functions to existing modules, adapting existing modules, and adapting competencies to fit with existing modules.
Each of these changes will require adaptions in other modules or standards as suggested in the propositions above.
Concluding remarks, implications and further research
We have presented an in-depth longitudinal case study of the health ERU concept as practiced by Norwegian Red Cross, including the main aspects of its context. The research contributes to a better understanding of the links between standards, modularity, and responsiveness in the humanitarian context. To our knowledge, this is the first empirical study on the use of standards and modularity in humanitarian logistics. The study was based on a conceptual framework developed from literature on responsiveness, standards, and modularity combined with results from a systematic review of humanitarian logistics and supply chain management literature on standards and modularity. A large body of primary and secondary information over a long period constitutes the empirical evidence.
We posed two research questions. In response to the first research question, we found that the ERU concept uses various combinations of different organizational and physical standards and that these standards both complement and influence each other. While standards were the starting point, there is an increasing focus on modularity. The main reason for this seems to be a growing need for responsiveness in terms of flexibility and cost efficiency. This need calls for standardized solutions constituting modules that can be combined in many variations and assembled and disassembled according to needs. In response to the second research question, we found that the main challenges of the ERU concept in relation to responsiveness are that (a)
The concept seems to work better in some situations than others; (b) there is a trade-off between its intentional autonomy and its ability to integrate with its context; and (c) solving this through more modularization must be balanced against the danger of breaking the concept.
There are two main research contributions from this study. There are numerous avenues for further research. One is to undertake empirical studies of other ERU types in the IFRC, and similar concepts in other organizations such as ICRC and MSF.
These would preferably include more data from the local context compared to this and previous studies; for example, by field studies in ongoing operations. Other research designs such as surveys and experiments would be interesting. Another avenue is to expand on the theoretical foundation for studying standards and modularity to understand more of the following areas:
• The nature and role of standardized interfaces; see, for example, Brusoni and Prencipe (2001), Langlois (2002) , Jahre et al. 2006, and Campagnolo and Camuffo (2010) .
• Coordination and integration using such concepts as the near-decomposability of complex systems (Simon 1962) , loose coupling (Orton and Weick, 1990) , and differentiation and integration (Lawrence and Lorsch, 1967) .
• Service modularity concepts; see, for example, Pekkarinen and Ulkuniemi, (2008 ), Bask et al. (2009 ), Tuunanen et al. (2012 ), de Blok et al. (2014 . 
